The effects of muzolimine and urine from muzolimine-treated rats on Na+K+Cl- cotransport in Madin-Darby canine kidney cells.
Muzolimine is a loop diuretic with an original chemical structure devoid of the acidic or sulfonamide group known to be necessary for an interaction with Na+K+Cl- cotransport. We studied the effects of urine from muzolimine-treated rats on the Na+K+Cl- cotransport-dependent 86Rb influx in MDCK cells. Na+K+Cl- cotransport was inhibited by urine obtained 15 min (42% inhibition) and 60 min (49% inhibition) after muzolimine injection (50 mumol/kg i.v.). Muzolimine itself was not detectable in the urine. Probenecid (100 mumol/kg i.v.) suppressed both the diuretic effect of muzolimine and the inhibition of Na+K+Cl- cotransport by urine from muzolimine-treated rats. These results suggest that the diuretic effect of muzolimine is due to the metabolism of muzolimine into an active compound which inhibits Na+K+Cl- cotransport after its secretion into the tubular lumen via a proximal pathway. The direct effect of muzolimine on Na+K+Cl- cotransport in MDCK cells was also tested: surprisingly, the inhibition of 86Rb influx was significant in the presence of muzolimine (IC50 = 1.44 microM). We show that this effect was due to the metabolism of muzolimine by these cells into an active compound.